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Indian Standard 

ROLLING BEARINGS — STATIC LOAD RATINGS 

(Second Revision) 

NATIONAL FOREWORD 

This Indian Standard (Second Revision), which is identical with ISO 76 : 1987 'Rolling 
bearings — Static load ratings', issued by the International Organization for Standardization 
(ISO), was adopted by the Bureau of Indian Standards on 4 November 1988 on the 
recommendation of the Rolling Bearings Sectional Committee (EDC39) and approval of the 
Mechanical Engineering Division Council. 

This standard was originally issued in 1966, and was revised in 1984 by adoption of 
ISO 76 : 1978. Consequent upon the revision of the ISO standard, this Indian Standard has 
also been revised to bring it in line with the latest ISO Standard. 

In the adopted standard, certain terminology and conventions are not identical with those used 
in Indian Standards; attention is specially drawn to the following; 

a) Wherever the words 'International Standard' appear, referring to this standard, they 
should be read as 'Indian Standard'; and 

b) Comma (,) has been used as decimal marker in the International Standard, while 
in Indian Standards, the current practice is to use point (.) as the decimal marker. 



As in the Original Standard, this Page is Intentionally Left Blank 
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Introduction 

Permanent deformations appear in rolling elements and 
raceways of rolling bearings under static loads of moderate 
magnitude and increase gradually with increasing load. 

It is often impractical to establish whether the deformations 
appearing in a bearing in a specific application are permissible 
by testing the bearing in that application. Other methods are 
therefore required to establish the suitability of the bearing 
selected. 

Experience shows that a total permanent deformation of 
0,000 1 of the rolling element diameter, at the centre of the 
most h^vily loaded roiling elenr^ent/raceway contact., can be 
toterated in most bearing applications without the subsequent 
bearing operation being impaired. The basic static load rating 
is, therefore, given a magnitude such that approximately this 
deformation occurs when the static equivalent load is equal to 
the load rating. 

Tests in different countries indicate that a load of the 
magnitude in question may be considered to correspond to a 
calculated contact stress of 

— 4 600 MPa^' for self-aligning ball bearings, 

— 4 200 MPa for all other ball bearings, and 

— 4 000 MPa for alt roller bearings 

at the centre of the most heavily loaded rolling 
etement/raceway contact. The formulae and factors for the 
calculation of the basic static toad ratings are based on the^e 
contact stresses. 

The permissible static equivalent load may be smaller than, 
equal to or greater than the basic static load rating, depending 
on the requirements for smoothness of operation and friction, 
as well as on actual contact surface geometry. Bearing users 
without previous experience of these conditions should consult 
the bearing manufacturers. 

1 Scope and field of application 

This International Standard specifies methods of calculating 
the basic static load rating and the static equivalent load tor 
rolling bearings within the size ranges shown in the relevant 
International Standards, nr^anufactured from good quality 
hardened steel, in accordance with good manufacturing prac- 
tice and basically of conventional design as regards the shape 
of rolling contact surfaces. 



Calculations canried out In accordance with this International 
Standard do not yield satisfactory results for bearings In which, 
because of application conditions and/or because of internal 
design, there is a considerable truncation of the area of contact 
between the rolling elements and the ring raceways. The same 
limitation applies where application coruiitions cause deviations 
from a normal load distribution In the bearing, for example 
misalign-nent, preload or extra large clearance. Where there is 
reason to assume that such conditions prevail, the user should 
consult the bearing manufacturer for recommer)dations and 
evaluation of static equivalent load. 

This International Standard is not applicaNe to designs where 
the rolling elements operate directly on a shaft or housing sur* 
face,' unless that surface is equivalent in all respects to the be^*- 
ing surface it replaces. 

Double-row radial beuiings and double-direction thrust bear- 
ings are, when referred to in this International Standard 
presumed to be symmetrical. 



2 Definitions 

For the purposes of this International Standard, the following 
definitions apply. 



2.1 static load: The load acting en a bearing when the 
speed of rotation of its riiigs in relatic to each other is zero. 



2.2 basic static radial load rating, Cq^: Static radial load 
which corresponds to a calculated contact stress at the centre 
of the nrK>st heavily loaded rolling element/ raceway contact of 

— 4 GOO MPa for self -aligning ball bearings ; 

— 4 200 MPa for all other radial ball bearing types; 

— 4 000 MPa for alt radial roller bearings. 

In the case of a single-row angular contact bearing, the radial 
load rating refers to the radial component of that load which 
causes a purely radial disptacenrtent of the bearing rings in re- 
lation to each other. 



NOTE — For these contact stresses, a total permanent deformation of 
rolling element and raceway occurs which is approximately 0,000 1 of 
the rolling element diameter. 



^) 1 MPa - 1 N/mm2 
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2.3 basic static axial load rating. Cq^: Static centric axial 
load which corresponds to a calculated contact stress at the 
centra of the most heavily loaded rolling elennent/ raceway con- 
tact of 

— 4 200 MPa for thrust ball bearings; 

— 4 000 MPa for all thrust roller bearings. 

NOTE - For thete contact stresses, a total permanent deformation of 
roNing elernent and raceway occurs which is approximately 0,000 1 of 
tfia rottr^ element diameter. 

2.4 static aquivaiaiit raifel load. Pq,: Static radial load 
which would cause the sanne contact stress at the centre of the 
nrrast heavily loaded rotting element/raceway contact as that 
which occurs under the actual toad conditions. 

2.5 static aquivaiafit axial load. P^: Static centric axial 
load which would cause the same contact stress at the centre 
of the most haavHy loaded roHing element/ raceway contact as 
that which occurs under the acUial toad conditions. 

2.3 roHar diamatar (appUcabie in the calculation of load 
ratings)* D^: the cfiameter at the middle of the roHer. 

NOTE - For a tapered roller, this is equal to the mean value of the 
d ia meter s at the theoretical sharp comers at the large end and the smaH 
end of the roNar. 

For an aiymmetrical convex roller, this is an approximation for the 
dtameter at the point of contact between the roller and the rtbless 
raceway at zero load. 

2.7 roNar length (applicable in the calculation of toad 
ratings). L^: The theoretical maxinHjm length of contact be- 
tween a roNar and that raceway where the contact is shortest. 

NOTE- This is nomnaNytaicen to be either the <fetancebeh%een the 
theoreti ca l sharp comers of the roller minus the roHer chamfets or the 
raceway width exckxfing the grinding undercuts, whichever is the 



2.8 nominal contact angia. a: The angle between a plane 
perpendicular to the bearing axis and the nominal line of the 
resuHant of the forces transmitted by a bearing ring to a rolling 



2.9 Pilch mBtf^&^ff ^pw 

2J.1 pltchdlanMrtarofabaiiaat:Thedtematarofthectrcle 
m centres of the balls in one row In a beering. 



diamatar of a roNar eat: The dlanr>eter of the 
the foHer axes at the middle of the rollers in 



3 Symbols 

Cor = basic static radial load rating, in newtons 
Cqq ~ basic static axial load rating, in newtons 
Dr^ ^ pitch diameter of a ImII or roller set, in millimetres 
ball diameter, in millimetres 









= roller dianrMter applicable in the calculation of load 
ratings, in millimetres 

~ roller length applicable in the calculation of load 
ratings, in millimetres 

= bearing radial load = radial corttponent of actual bear- 
ing load, in newtons 



axial component of actual bearing 



a 



- bearing axial load 
load. In newtons 

= static equivalent radial load, in newtons 

= static equivalent axial load, in newtons 

= radial load factor 

^ axial load factor 

= number of rolling elements in a single row bearing; 
number of rolling elements per row of a multi-row 
beering with the same number of rolling elements per 
row 

= factor which depends on the geometry of the bearing 
components and on the applicable stress level 

- mimber of rows of roHing elements in a bearing 
« nominal contact angle of a bearing, in degrees 



2J.2 pitch 
»^owina 



4 Radial bail bearings 

4.1 Basic static radial load rating 

The bsstc static radial load rating for radial ball bearings is given 
by the formula 

Cor - foiZDl^ cosa 

where the values of/o are given in table 1. 

The fomnule applies to bearings with a cross-sectional raceway 
groove radiuto not larger than 0,52 Dvv in radial and angular con- 
tact groove ball bearing inner rings and 0,S3 D^ in radial and 
angular contact groove baH bearing outer rings and self- 
aligning ball bearing inner rings. 

The toad-canying ability of a bearing is not necessarily in- 
creased by the use of a smaller groove radius, but is reduced by 
the uss of a groove radius larger than those incficated in the 
previous paragraph. In the latter case, a corresponc^ly re- 
duced value of/o shaU be used. 
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TaMel 


- ValuM of factor /o for ball baaringsD 


D^ cosa 


Factor /„ | 


Radial ball bearings | 




^PW 


angular contact 


Self aligning 


Thrust bail 
bearings 




groove bail 


ball bearings 




bearings 









14.7 


1,9 


61,6 


0,01 


14,9 


2 


60.8 


0,02 


15.1 


2 


59.9 


0.03 


15,3 


2,1 


59,1 


0,04 


15.5 


2.1 


58.3 


0,06 


15,7 


2,1 


57,5 


0,06 


15,9 


2,2 


56 7 


0,07 


16.1 


2.2 


55.9 


0,0B 


16.3 


2.3 


55.1 


0,09 


16.5 


2.3 


54,3 


0,1 


16.4 


2,4 


53.5 


0/11 


16.1 


2,4 


52.7 


0,12 


15,9 


2,4 


51,9 


0,13 


15.6 


2.5 


51.2 


0,14 


15.4 


2,5 


50.4 


0,15 


15.2 


2.3 


48,6 


0,16 


14.9 


2.6 


48,8 


0,17 


14.7 


2.7 


48 


0,18 


14.4 


2.7 


47,3 


0,19 


14,2 


2.8 


46,5 


0.2 


14 


2,8 


45.7 


0,21 


13,7 


2.8 


45 


0,22 


13.5 


2,9 


44,2 


0,23 


13,2 


2.9 


43.5 


0.24 


13 


3 


42,7 


0,25 


12,8 


3 


41,9 


0,26 


12,5 


3,1 


41,2 


0.27 


12,3 


3.1 


40,5 


0,2B 


12,1 


3.2 


39,7 


0,29 


11,8 


3,2 


39 


0,3 


11,6 


3,3 


38,2 


0,31 


11,4 


3,3 


37,5 


0,32 


11,2 


3.4 


36,8 


0,33 


10,9 


3,4 


36 


0,34 


10.7 


3,5 


36.3 


0,36 


10,5 


3,5 


34,6 


0,36 


10,3 


3,6 




0,37 


10 


3,6 




0,38 


9.8 


3,7 




0,39 


9,6 


3,8 




0,4 


9,4 


3,8 





1) The table is based on the Hertz' point contact formula with a 
modulus of elasticity « 2,07 x 10BMP^andaPois8on'sratioof0,3.lt 
is assumed that the loed distribution for radial batt bearings results in a 



maximum baH load of 5. 



^r 



Zcosor 



and, for thrust baN bearings. 



^« . Values of /(, for intennediste values of ^yt^^^ are obtained 
Z sina D^ 

by fineer interpoletion. 



4.1.1 Bearing combinations 

4.1.1.1 The basic static radial load rating for two similar 
single-row radial or angular contact baH bearings mounted side 
by side on the same shaft such that they operate as a unit 
(paired mounting) in "back-to-back" or "face-to-face" arrange- 
ment Is twice the rating of one single row bearing. 

4.1.1.2 The basic static racKal load rating for two or more 
simitar single-row radial or angular Qontact baH bearings 
nKHinted side by side on the same shaft such that they operate 
as a unit (paired or stack mounting) in "tandem" arrangement, 
property manufactured bx\d iTKXjnted for equal toad distribu- 
tion, is the number of bearings times the rating of one single- 
row I 



4.2 Static aquivalant radial load 

The static equivalent radial load for radial ball bearings is the 
greater of the two values given bv the formulae 

where the values of factors A^o 8^ Ko aretK^^^en in table 2. 



Values of Ko ^^ intermediate contact angles are 
linear Interpolation. 



Table2- Values for foctora ^o ^"^ ^o 
for radial baH bMHrlnga 





bearings - 


OouMarow 
bearings 


^0 


ro 


^0 


>'. 


Radtat contact groove 
half bearinj9si» 


0.6 


0,6 


0,6 


0.5 


15" 

20» 

Angular contact 25** 

groovebaN 30° 

beerings, a ^ 35° 

40° 

46° 


0,5 

o,s 

0,6 
0,5 
0.6 
0,5 
0.6 


0,46 
0,42 
0.38 
0,33 
0,29 
0.26 
0,22 




0,92 
0,84 
0.76 
0.66 
0,86 
0,52 
0,44 


Self-aligning baN 
bearings, a ^ QP 


0,5 


0,22 cota 


1 


0,44 cota 



1) Permissible maximum vafoie of FJC^ depends on beertng design 
(internal clearance and raceway groove depthK 

412.1 Bearing combinations 

4.2.1.1 When calculating the static equivalent radial load for 
two similar single-row radial or angular contact baH bearinQs 
mounted side by side on the same shaft such that they operate 
as a unit (paired mounting) in "back-to-badt" or '*face-to-tee" 
arrangement, the Ao and Ko vakies for a double-row bearing 
and the F, and F, values for the total loads on the arfaogement 
sh^l be \mifi. 
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4.2.1.2 When calculating the static equivalent radial load for 
two or more similar single-row radial or angular contact ball 
bearings mounted side by side on the same shaft such that they 



arrangement, theX^ and Y^ values for a single-row bearing and 
the Fr and F^ values for the total loads on the arrangement shall 
t>e used. 



6.1.1 Bearing combinations 

6.1.1.1 The basic static radial load rating for two similar 
single-row roller bearings mounted side by side on the same 
shaft such that they operate as a unit (paired mounting) in 
"back-to-back" or "face-to-face" arrangement is twice the 
rating of one single-row bearing. 



5 Thrust ball bearings 



5.1 Basic static axial load rating 

The basic static axial load rating for single- or double-direction 
thrust ball bearings is given by the formula 



6.1.1.2 The basic static radial load rating for two or nrK>re 
similar single-row roller bearings mounted side by side on the 
same shaft such that they operate as a unit (paired or stack 
mounting) in "tandem" arrangement, properly manufactured 
and mounted for equal load distribution, is the number of bear- 
ings times the rating of one single-row bearing. 

6.2 Static equivalent radial load 

The static equivalent radial load for roller bearings with a ^ 0^ 

is thA arf^atfir of fhet two valiipft nivpn hv thp fnrmiilap 



where the values of /q are given in table 1 and Z is the number 
of balls carrying load In one direction. 

The formula appll^ to bearings vw^h a cross-sectional raceway 
groove radius not larger than 0,54 £>„• 

The load-carrying ability of a bearing is not necessarily in- 
creased by tt>e use of a smaller groove radius, but is reduced by 
the use of a larger groove radius, in the latter case, a cor- 
respondingly reduced value of /q shall be used. 



5,2 Static equivalent axial load 

The static equivalent axial load for thrust ball bearings with 
a ^ 90^ is given by the formula 

Poa = 2,3Frtanaf + Fa 

This fornnjld is valid for all ratios of radial load to axial load in 
the case of double-direction bearings. For single-direction bear- 
ings, it is valid where F^/F^ < 0,44 cota and gives satisfactory 
but less conservative values of P^a ^or F^/F^ up to 0,67 cota. 

Thrust ball bearings with a - 90° can support axial loads only. 
The static «quivw!ent axial load for this type of bearingis given 
by the formula 

P = P 



6 Radial roller bearings 



6.1 Basic static radial load rating 

The basic static radial load rating for radial roller bearings is 
given by the formula 



where the values of factors X^ and Yq are given in table 3. 



Table 3 * Values for factors X^ and Yq 
for radial roller bearings with a ^ 0° 



Bearing type 


^0 


Yo 


Single-row 
Doubre-row 


0,5 

1 


0,22 cota 
0,44 cotor 



C« = 44 ( 1 



On 



iZL.^^D.^^ cosa 



The static equivalent radial load for radial roller bearings with 
0=0°, and subjected to radial load only, is given by the 
formula 

'or '^r 

NOTE — The ability of radial roller bearings with a - 0° to support 
axial loads varies considerably with bearing design and execution. The 
bearing user should therefore consult the bearing manufacturer for 
recommendations regarding the evaluation of equivalent toad in cases 
where bearings with a = 0° are subjected to axial load. 



6.2.1 Bearing combinations 

6,2=1.1 When calculating the static equivalent radial load for 
two similar single-row angular contact roller bearings mounted 
side by side on the sanr>e shaft such that they operate as a unit 
(paired mounting)\ In "back-to-back" or "face-to-face" arrange- 
ment, the Xq and Y^ values for a double-row bearing and the F^ 
and Fa for the total loads on the arrangement shall be used. 

6.2.1.2 When calculating the static equivalent radial load for 
two or more similar single-row angular contact roller t^earings 
mounted side by side on the same shaft such that they operate 
as a unit (paired or stack mounting) in "tandem" arrangement, 
the Xq and Y^ values for a single row bearing and the F^ and / ^ 
values for the total loads on the arrangenr>ent shall be used. 
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7 Thrust roller bearings 

7.1 Baste static axiai load rating 

The basic static axial load rating for single- and double- 
direction thrust roller bearings is given by the formula 



C„. - 220 1 



D^e cosa \ 



]ZL^^Dy^s\na 



where Z is the number of rollers carrying load in one direction. 

In cases where rollers have different lengths, ZZ,we '^ taken as 
the sum of the lengths, defined in 2.7, of all the rollers carrying 
load in one direction. 

7.1.1 Bearing combinations 

The basic static axial load rating for two or more similar single- 
direction thrust roller bearings mounted side by side on the 
same shaft such that they operate as a unit (paired or stack 
nrK)unting) in "taruJem" arrangennent, properly manufactured 
and nnounted for equal load distribution, is the number of bear- 
ings times the rating of or>e single-direction bearing. 



7.2 Static equivalent axial load 

The static equivalent axial load for thrust roller bearings with 
a ^ 90^ is given by the formula 

Poa = 2,3FrtanQr -H F^ 

This formula is valid for all ratios of radial load to axial load in 
the case of double-direction bearings. For single-direction bear- 
ings, it is valid where F^/Fg < 0,44 cota and gives satisfactory 
but less conservative values of Pq^ for F^/F^ up to 0,67 cota. 

Thrust roller bearings with a = 90° can support axial loads 
only. The static equivalent axial load for this type of bearing is 
given by the formula 



'^oa 'a 



7.2.1 Bearing combinations 

When calculating the static equivalent axial load for two or 
more similar thrust roller bearings mounted side by side on the 
same shaft such that they operate as a unit (paired or stack 
mounting) in "tandem" arrangement, the F^ and F^ values for 
the total loads acting on the arrangement shall be used. 
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